Dose response of sheep poisoned with locoweed (Oxytropis sericea).
Locoweed poisoning occurs when livestock consume swainsonine-containing Astragalus and Oxytropis species over several weeks. Although the clinical and histologic changes of poisoning have been described, the dose or duration of swainsonine ingestion that results in significant or irreversible damage is not known. The purpose of this research was to document the swainsonine doses that produce clinical intoxication and histologic lesions. Twenty-one mixed-breed wethers were dosed by gavage with ground Oxytropis sericea to obtain swainsonine doses of 0.0, 0.05, 0.1, 0.2, 0.4, 0.8, and 1.0 mg/kg/day for 30 days. Sheep receiving > or = 0.2 mg/kg gained less weight than controls. After 16 days, animals receiving > or = 0.4 mg/kg were depressed, reluctant to move, and did not eat their feed rations. All treatment groups had serum biochemical changes, including depressed alpha-mannosidase, increased aspartate aminotransferase and alkaline phosphatase, as well as sporadic changes in lactate dehydrogenase, sodium, chloride, magnesium, albumin, and osmolarity. Typical locoweed-induced cellular vacuolation was seen in the following tissues and swainsonine doses: exocrine pancreas at > or = 0.05 mg/kg; proximal convoluted renal and thyroid follicular epithelium at > or = 0.1 mg/kg; Purkinje's cells, Kupffer's cells, splenic and lymph node macrophages, and transitional epithelium of the urinary bladder at > or = 0.2 mg/kg; neurons of the basal ganglia, mesencephalon, and metencephalon at > or = 0.4 mg/kg; and cerebellar neurons and glia at > or = 0.8 mg/kg. Histologic lesions were generally found when tissue swainsonine concentrations were approximately 150 ng/g. Both the clinical and histologic lesions, especially cerebellar lesions are suggestive of neurologic dysfunction even at low daily swainsonine doses of 0.2 mg/kg, suggesting that prolonged locoweed exposure, even at low doses, results in significant production losses as well as histologic and functional damage.